Comparison of bovine udder skin with human and porcine skin in percutaneous permeation experiments.
Rat and pig animal skin has been the most common replacement material for human skin for use in in vitro permeability experiments. Unfortunately, the permeability barrier of skin from laboratory animals is known to be relatively weak, due to significant follicular transport. Pig skin has been shown to be a suitable model for human skin. Unfortunately, it cannot be gathered from the regular slaughtering process, which makes it unsuitable for permeation experiments. We therefore studied the suitability of bovine udder skin, an untreated waste material of the butchering process, as a possible replacement material for use in in vitro permeability tests. We investigated the barrier strength of bovine udder skin against four different substances, and its histology and lipid profile, in comparison with pig skin and heat separated human epidermis. Pig and human skin were found to be equally permeable, whilst bovine udder skin seemed to exhibit a weaker, but less variable, barrier against caffeine, benzoic acid, testosterone, and flufenamic acid. The skin of all three species contained variable contents of the major lipid classes: cholesterol, ceramides, cholesterol ester, fatty acids and triglycerides. Morphological differences mainly comprised variations in the density of hair follicles. Based on these results, the amount of free fatty acids and triglycerides and the density of hair follicles seem to be important factors in the differences between the skin barriers in the three species.